As a first endeavor, bending analysis of tapered nano wires with circular cross section is investigated. In this research, nonlocal elasticity theory based on Euler-Bernoulli beam theory is used to formulate the equations. Differential quadrature method (DQM) is employed to solve the governing equations. Different parameters such as nonlocal parameter, length and radius of tapered nano wires are also considered. The results of present work can be used as bench marks for future works.
local theory. Wang [22] proposed the vibration and instability analysis of tubular nano-and The differential quadrature method was employed to discretize the nonlinear governing equa-32 tions which were then solved by a direct iterative method to obtain the nonlinear vibration 
39
Nano wires have many interesting properties that are not seen in bulk or 3-D materials.
40
Many different types of nano wires exist, including metallic (e.g., Ni, Pt, Au), semiconducting
41
(e.g., InP, Si, GaN, etc.), and insulating (e.g., SiO 2 , T iO 2 . Surface effects on the elastic 
whereL x is the length of domain along the x−direction and M (
The weighting coefficients of second order derivative can be obtained as,
In a similar way, the weighting coefficients for y-direction can be obtained. 
GOVERNING EQUATIONS

76
For an Euler-Bernoulli beam theory, the displacement field is assumed to be as follow,
where are the axial and transverse displacements. The only nonzero strain of the Euler-
78
Bernoulli beam theory is [1],
The equations for an Euler-Bernoulli beam theory are given by,
where f (x ) and q(x ) are the axial and transverse distributed forces. According to the nonlocal 81 elasticity theory, the classic Hooke's law for a uniaxial stress state is given by,
whereσ(x) is the axial stress,e 0 is a beam constant andαis an internal characteristic length.
83
The constitutive relation for a nonlocal Euler-Bernoulli beam theory is given by,
By performing the differentiation of this equation with respect to the variable x twice we 
Using the DQ-rules for the spatial derivatives, the DQ-analogs of the governing Eqs. (11)
It should be mentioned that for e 0 a = 0, the above equation will reduce to the classical
91
Euler-Bernoulli beam theory. Two-types of boundary conditions are considered. These are,
92
Fully clamped, (at both ends)
Simply supported, (at both ends)
The discretized form of boundary condition can be obtained by,
95
Simply supported,(at both ends)
NUMERICAL RESULTS
98
Consider a tapered nano wire having a length L and bigger radius R = r| x=0 . assumed to have a 80nm length and bigger radius R = 10nm, unless otherwise specified. In all
103
of the examples, a tapered nano wire is subjected to sinusoidally mechanical loading defined 104 as follow,
where q 0 is a constant parameter. In Table 1 , the effects of nonlocal parameter on the deflec-106 tions of simply supported tapered nano wires subjected to sinusoidally mechanical loading are 107
shown. One can see that with the increase of nonlocal parameter, the deflections will increase.
108
The increase in the values of the deflections as the nonlocal parameter is varied is evident of 109 its importance contribution to the mathematical model. It is also shown that the maximum 110 deflection of tapered nano wire is not occurring at the middle of the wire, as it is expected.
111
In Fig. 3 , the deflections of simply supported tapered nano wires subjected to sinusoidally Figure 5
The effects of length of fully clamped tapered nano wires on the deflections under sinusoidally mechanical loading ((e 0 a) 2 = 1nm 2 , p = 0.01)
